ABSTRACT
INTRODUCTION
ccording to the monetary theory pioneer Friedman (1968: 14) , proper implementation of monetary policy requires that the monetary authority target only the magnitudes of variables it can control. Decades of research in developed countries concerning this prescription points out that the control of monetary aggregates is the best available policy tool. Thus, in policy regimes that target the levels of monetary stocks, the monetary authority must be able to control the quantity of money stock supplied and forecast the changes in the factors that affect the resulting money supply to ensure the stability of its monetary regime (Paya, 1998: 167) .
Under the above mentioned conditions, monetary targeting would be an appropriate policy regime in an inflationary environment if a long run relationship between the changes in the money stock and changes in the price level exists, provided that the direction of the causality extends from the money stock changes to the price changes. If a bi-directional causality occurs, the monetary authority cannot control the money supply. In this case, monetary aggregates would be endogenous to the monetary regime and out of the control of the monetary authority. In addition, other economic variables may impact the money stock and cause the final monetary aggregates be endogenous to the monetary regime.
Since controlling the changes in monetary aggregates is a basic requirement of the monetary theory, effective policy making requires that stable relationships exist between these aggregates. The base money stock provided by the monetary authority is multiplied through the banking system creating additional deposits that become the major components of the final money supply (Begg, Fischer and Dornbusch, 1994: 402) . This money multiplier process describes how the final monetary aggregates are determined in an economy and establishes the relationship between the changes in the final money supply for a given change in the monetary base. Since other economic variables may also impact the final money supply (Mishkin, 1997: 436) , the stability of the money multiplier process must be established so that the impact of a controlled change in base money stock on the final monetary aggregates can be separated from the impact resulting from changes in endogenous economic variables (Keyder, 1998: 248) . the multiplier process and its sub-components are stable and the relationships between base money stock and final money supply aggregates can be determined, the monetary theory prescriptions that are successfully implemented in developed countries can be similarly applied to developing economies.
METHODLOGY

A Money Multiplier Model For The Turkish Economy: Identifying Basic Model Variables
In constructing a model for the multiplier process, we first the money supply (M s ) is specified as the sum of the cash held by the non-bank private sector (C) and the deposits of the banking system (D),
Next, the base money stock (B) is defined as the sum of the net liabilities or reserves of the Central Bank of the Republic of Turkey (CBRT) held by either the non-bank private sector (RP) or banks (RB),
Multiplying both sides of equation (1) by B / (RP + RB) would give,
Further multiplying both the numerator and the denominator of the term in the square brackets by 1/D, we will have the following identities,
In equations (4) and (5), c is the ratio of the non-bank private sector cash to banking deposits and p and b indicate the reserves to deposit assets ratios of the non-bank private sector and the commercial banks, respectively. In equation (4) , k equals to [(1 + c) / (p + b)] and represents the money multiplier, indicating that the changes in money supply (M s ) result from the changes in monetary base (B) and the changes in the value of the multiplier (k). Thus, for a stable and predictable relationship between the monetary base and the monetary aggregates originating from this base, (M s / B) in equation (5) is expected to be stationary. To test this hypothesis, equation (5) can be rearranged in a logarithmic scale to obtain,
A long run co-integration relationship between the money supply and the monetary base exists even when k is unstable but the co-integrating parameter is equal to one, the latter indicating that M s and B have the same order of integration and trend together.
Test Variable Definitions, Sources Of Data, And Time Series Properties Of The Money Multipliers Used
The time series representations of the money multipliers and log-scaled variables used are shown in Table 1 . The prefix LN indicates the natural logarithm operator. The variable RM is defined as the reserve money which is the sum of currency issued, deposits of the banking sector kept as required reserves and free deposits, and the funds and deposits of the non-bank sector. The variable MB is the central bank money, which is the sum of RM and the funds obtained through open market operations and new Turkish lira (YTL) deposits of the public sector, all obtained from the analytical balance sheet of the CBRT. M1 consists of the sum of the currency in circulation and demand deposits in the banking system, while M2 is M1 plus time deposits in domestic currency (YTL). Also, M2Y equals M2 plus deposits denominated in foreign currencies, all obtained from the electronic data delivery system of the CBRT. K1RM and K1MB are the money multipliers that are calculated by dividing the (M1) money supply with reserve money (RM) and central bank money (MB), respectively. A similar calculation is used to obtain the money multipliers K2RM and K2MB, using the money supply M2, and, K2YRM and K2YMB, using the money supply M2Y.
Models For Stability Tests
To develop models for stability tests, the root theory presented in Eviews 5 User's Guide by QMS (2004: 505-507) is used. Let us consider a simple AR(1) process,
where x t are the optional exogenous regressors which may consist of either a constant or a constant and a trend and  and  are the parameters to be estimated. In addition, the  t terms are assumed to be white noise. If  1, y is a nonstationary series and the variance of y increases with time and approaches infinity. If  1, y is a trend-stationary series. Thus, the hypothesis of trend-stationarity can be evaluated by testing whether the absolute value of  is strictly less than one.
The unit root models considered in this paper test the null hypothesis of H 0 :  = 1 against the one-sided alternative of H 1 :   1. Estimating equation (7) after subtracting y t-1 from both sides of the equation results in,
where  =  -1. The null and alternative hypotheses are written as,
and evaluated using the conventional t-ratio for ,
where E( ) is the estimate of  and se(E( )) is the standard error coefficient. Dickey and Fuller (1979: 427-431) show that when testing the null hypothesis under the unit root theory, the statistic does not follow the conventional Student's t-distribution. They derive asymptotic results and simulate critical values for various test and sample sizes. More recently, MacKinnon (1996: 601-618) implements a much larger set of simulations than those tabulated by Dickey and Fuller. The more recent MacKinnon critical value calculations used in this paper are also available in Eviews 5.0.
The simple Dickey-Fuller unit root test described above is valid only if the series is an AR(1) process. If the series is correlated at higher order lags, the assumption of white noise disturbances  t is violated. The Augmented Dickey-Fuller (ADF) test constructs a parametric correction for higher-order correlation by assuming that the y series follows an AR(p) process and adding p lagged difference terms of the dependent variable y to the right-hand side of the test regression,
This augmented specification is then used to test equation (9) using the t-ratio in equation (10) . The critical issue in this analysis is the number of lagged differenced terms to be added to test the regression. In this study, a sufficient number of lags are added to remove the serial correlations that may exist in the residuals. In addition, the Phillips-Perron (PP) test is used to test the sufficiency of the lags added. Phillips and Perron (1988: 335-346) propose an alternative (non-parametric) method of controlling for serial correlation when testing for a unit root. The PP method estimates the non-augmented DF test equation in (8) and modifies the t-ratio of the  coefficient so that serial correlation does not affect the asymptotic distribution of the test statistic. The asymptotic distribution of the PP modified t-ratio is the same as the ADF statistic.
Thus, the ADF and PP unit root tests are used in this study to check for the stationarity condition of the model variables by comparing the ADF statistics and adjusted t-statistics obtained with the MacKinnon (1996: 601-618) critical values. For the case of stationarity, these statistics are expected to be larger than the MacKinnon critical values in absolute value and to have a minus sign. Although differencing eliminates the trend, the test reports the results of the unit root tests for the first differences of the variables, with a linear time trend in the test regression. For the MacKinnon critical values, %1 and %5 level critical values are considered for the null hypothesis of a unit root. The numbers in parantheses are the lags used for the ADF stationary test and augmented up to a maximum of 12 lags, while the Newey-West bandwidths are used for the PP test. The choice of the optimum lag for the ADF test is selected to minimize the Schwarz Information Criterion (SC). The test statistics and the critical values are derived from the ADF or UNITROOT procedures described in Eviews 5.0. ADF is the augmented Dickey-Fuller test with critical values based on MacKinnon (1996: 601-618). A statistically significant test statistic rejects the null hypothesis in favor of stationarity. The notations * and ** indicate the rejection of the null hypothesis of a unit root at the %1 and %5 levels, respectively. All computer outputs reported in this paper are available from the authors upon request.
Models For Co-Integration Tests
Engle and Granger (1987: 251-276) indicate that even though economic time series may be non-stationary in their level forms, there exist linear combinations of these variables that converge to a stable relationship in the long run. If the series are individually stationary only after differencing and a linear combination of their levels is stationary, then the series are said to be co-integrated. That is, they move in tandem and cannot move too far away from each other (Dickey, Jansen and Thornton, 1991: 58). To test for a long run relationship between variables, a contemporaneous vector auto-regression (VAR) based co-integration methodology developed in Johansen (1991: 1551-1580) and Johansen (1995 
where,
Granger representation theorem asserts that if the coefficient matrix  has a reduced rank rk, then there exist kxr matrices  and  each with rank r such that =´ and ´y t is I(0). In this relationship, r is the number of cointegrating relations (the rank) and each column of  is the co-integrating vector. The elements of  are known as the adjustment parameters in the vector error correction (VEC) model and measure the speed of adjustment of the variables examined with respect to a disturbance in the equilibrium relationship. Johansen's method is to estimate the  matrix from an unrestricted VAR and to test whether the restrictions implied by the reduced rank of  can be rejected. This method performs better than other estimation methods even when the errors have non-normal distributions or when the dynamics are unknown and the model is over-parameterized by including additional lags (Gonzalo, 1994: 225) .
This study uses unrestricted VAR models with a maximum lag number of 8 and quarterly data to develop bivariate co-integrating equations. This lag number is chosen to minimize the Akaike's information criterion (AIC).
RESULTS
Unit Root Tests For Stability
The results for the study period 1990:1 -2004:4 are shown in Tables 2 and 3 . The ADF unit root tests indicate that the null hypothesis cannot be rejected for any of the variables except for K1MB and LNMB, using both the constant and constant & trend terms in the test equation in the level form. In contrast, for the first differences, for all variables except the variable LNRM, the null hypothesis of a unit root is rejected at 1% confidence level (for the variable LNM2Y the null hypothesis is rejected at the 5% level by considering a trend effect only).
The PP test statistics give similar results to those of the ADF test. All variables except LNMB are nonstationary in levels but stationary in first differences. Even the variable LNRM is now stationary when considering trends (in first differences). Thus, all money multipliers except for K1MB are shown to be unstable and non-stationary. For the money multiplier K1MB, the ADF and PP test statistics give conflicting results concerning stationarity. The unit root tests do not give robust results concerning the stationarity of the variables in logarithms. The ADF test statistics indicates that the variable LNRM is not stationary in both level and first differenced form, while the PP test statistics indicates that the same variable is stationary in the first differenced form. In addition, the variable LNMB shows contradictory results depending on whether the trend effect is included in the level form. To facilitate the remainder of the empirical analysis, all variables in logarithmic form are assumed to contain a unit root, and to be non-stationary in their level forms but stationary in their first differenced forms, enabling the model test for cointegration. This assumption would not create a serious problem for the variables used, other than the variable LNMB. Thus, the general results of the analysis would not be impacted by this assumption.
Co-Integration Tests For Long Run Relationships
The potential for long run co-integrating relationship between the variables is examined by using two likelihood test statistics offered by Johansen and Juselius (1990: 169-210 ). The first one tests for the as maximum eigenvalue for the null hypothesis of r versus the alternative of r+1 co-integrating relationships and the second one traces for the null hypothesis of r co-integrating relations against the alternative of k co-integrating relations, for r = 0,1,...,k-1, where k is the number of endogenous variables. The versions of these two tests that are appropriate for this study are the maximum eigenvalue and trace tests with a linear deterministic trend restricted in co-integrating analysis, that is, both intercept/constant and trend in the co-integration equation versus only intercept/constant term and no trend in VAR. The critical values and their probabilities at the 0.05 significance level, when choosing the rank, are taken from MacKinnon, Haug and Michelis (1999: 563-577). These values are also available from the VAR and COINT procedures in Eviews 5.0.
The co-integration test results are presented at Table 4 below. The only significant long run co-integrating vector found is between the variables LNM1 and LNRM when using the maximum eigenvalue test. However, this relationship is rejected under the trace test. Tests between all other variables show no significant relationships. Thus, there are no co-integrating relationships between base money stocks that are under the control of the CBRT and various money supply amounts that are created though the money multiplier process and by other economic agents in the Turkish economy. The only significant relationship found is between the M1 aggregate and reserve money, two final money supply measures that result after the money multiplier process has taken place. These results are in line with the money multiplier stationarity test results shown in Tables 2 and 3 . Tables 2-4 show that the money multipliers dominating the money markets during the investigation period are unstable and do not support a monetarist explanation how the money markets in Turkey operate. Thus, the conditions for implementing an effective monetary policy do not exist in the Turkish economy during 1990-2004.
SUMMARY AND CONCLUDING COMMENTS
A basic tenet of monetary theory is that the monetary authority can control the monetary aggregates and forecast their growth paths. Under these conditions, implementing the monetary policy would proceed in accordance with ex-ante expectations, provided that the behavior of the money multipliers are stable and that there are predictable, long run relationships between the final money supply, other economic variables, and the sub-components of these multipliers.
This paper investigates whether this stability condition exists for the period of 1990 -2004 in the Turkish economy. In addition, the stability of various money multipliers and potential long run co-integrating relationships between the sub-components of these multipliers and several money supply measures are examined. The results shows that the processes that extend the basic money supply to the final monetary aggregates are unstable, decreasing the effectiveness of monetary policies implemented by the CBRT. In addition, the co-integration analyses show that there are no long run relationships between the sub-components of money multipliers and money supply measures, indicating that traditional monetary theory prescriptions cannot be used to implement monetary policy in Turkey.
SUGGESTIONS FOR FUTURE RESEARCH
Future studies can analyze the impact of the changes in the base money stock on the level of inflation rates. In addition, the study period can be lenghten to include several decades of data. This study can be repeated to examine the dominant money multiplier process by itself, to obtain more accurate policy implementation recommendations for the CBRT. In addition, future studies may be conducted in countries other than Turkey to determine if the lack of stability and monetary policy effectiveness observed in Turkey are common in other developing countries. Finally, future studies may use our methodology and determine if our results can be duplicated to ensure the accuracy of our findings that are contrary to the results of studies conducted in developed countries.
